2) Gabor, J.D.: A. I. Ch. E. Journal, 10, 345 (1964) 3) Gabor. J. Movements of solid particles were observed by photography around a fixed plate immersed in a two dimensional fluidised bed, and were found to be very complicated, making the boundary zone of solids on the plate different from the freely fluidised zone. The height of the fixed dead zone in the boundary zone was studied experimentally with different conditions of gas velocity and gas distributor. Judging from those observed results, the fluidised bed should be treated as a fluid also having the property of solid beds.
I. Introduction
Reuter^ (1966) presumed that there might be a "boundary layer" around a fixed body immersed in a fluidised bed, judging from the existence of drag force upon it. Rietema2) (1967) has recently proposed the "mechanical stress theory" of fluidised beds and applied it to the extra pressure drop and the critical diameter of bubbles.
The movementsof solid particles and gas bubbles 
Experimental Apparatus and Procedures
The experimental apparatus was a two dimensional fluidised bed (9mm widthX1000mm heightX380mm length) with two planes of 380mm length (3mm thick glass plates) and the planes (9mm width walls of wood). The particles used were FCCcatalyst, whose diameters ranged from 100 to 200mesh, angle of repose was 29.4 degrees, minimum fluidisation velocity was 0.62NTP cm/sec and the bulk density was 0.90gr/cc. Air was supplied from underneath through a multiorince plate distributor with 19 holes of lram^or filter-paper distributor.
The plate was fixed horizontally at the center of the solids bed and at the level of 0~200mmheight from the bottom. Then, white and black solid particles were charged in the apparatus layer by layer.
After the solids bed was fluidised at a certain velocity, photographs of movements of solid particles were taken by a 6X6cm2 camera through the transparent glass wall, enlarged and analysed. 
Experimental Results Observed
When the bed was fhiidised by air, most of the bed which was in advance filled with white and black solid particles in layers was mixed and homogenized in less than a few seconds except near the immersed plate, as shown in Fig. 1-1 . The triangular black part on the plate was the solids piled in advance at the angle of repose. Fig. 1-2 shows that the white dead zone piled on the plate became fixed in about 1 minute after the air was introduced into the bed.
Some solid particles were not transported by gas, but settled down and stagnated over the upper side of the plate. This "Dead Zone" in the "Boundary Zone" could be divided into the following two zones ; one was the "Fixed Dead Zone", which did not move but stood still in a heap over its upper surface for a long time and another was the "Quasi-Stable Dead Zone", which was often washed away by the surrounding disturbance in a few seconds interval or more.
The boundary zone was quite different from the "Bulk Movement Zone", i.e. freely fluidised bed, which was far from the immersed body.
It is to be noticed, however, that the frictions of glass walls in the two dimensional apparatus have more effects on the movements of solid particles than in a cylindrical apparatus of ordinary size.
Dead Zone Piled on the Plate
Figs. 2 show the profiles of the fixed dead zone on a plate.
These figures illustrate the effects of The vertical height at the center of the fixed dead zone wasplotted in Fig. 3 . In any case, the amount of fixed dead zone decreased with increasing gas velocity until it finally reached a certain value in the present study.
Judging from those figures, the fluidised bed should not be treated as an ideal and inviscid fluid for its analysis but as a non-Newtonian fluid which is characterized by the property of solid particles. The boundary zone can be said to have an important role in transport phenomena, such as heat transfer from the surface of cooling pipe immersed in fluidised beds.
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